The subject of this paper is analysis of the tendencies and forecast of the prices of most significant vegetable crops in Serbia: potato, bean, tomato, pepper, onion, cabbage and watermelon. The aim of the paper is to forecast the absolute prices of the studied vegetables. Time series analysis of vegetable prices expressed in euro per ton was performed by means of descriptive statistics, while adequate ARIMA models were used for price forecasting . The analysis of the studied vegetable crops showed that bean had the highest average annual price, while watermelon had the lowest. The price of tomato showed the highest fluctuations over the years, while the lowest were for onion and cabbage. All vegetable crops showed a tendency of absolute increase in prices expressed in euro. Based on the foregoing, it can be concluded that the market position of vegetables is generally improving, but oscillations will continue to occur.
Introduction
Vegetable production is one of the most intensive branches of plant production, and along with grain production, it is one of the most intensive branches of arable land production. This is confirmed both by the yields produced per unit of area, i.e. the amount of organic matter produced annually per unit of area, and by achieved economic effects. Bearing in mind the importance that this branch of agriculture has in both the production and economic sense for producers as well as for agriculture as a whole, it is justified to expect its further development. The subject of the research in this paper is analysis of the tendencies and forecast of the prices of most significant vegetable crops in Serbia: potato, bean, tomato, pepper, onion, cabbage and watermelon. The aim of the paper is to use time series analysis of vegetable prices from the past period as a basis for forecasting the absolute prices of these vegetables expressed in euro for the future period and forecasting economic (market) conditions for production of these crops.
There are numerous examples of applying quantitative and qualitative methods in analysing, modelling, forecasting and planning of production and economic characteristics of agricultural products and inputs in agriculture. Bannikova et al. (2018) analyzed the alternatives of development of the Russian vegetables market concerning the changes of the level and structure of production and consumption of vegetables. The main objectives of the research were to collect and analyze data of the Russian market of vegetable production, modeling and scenario forecasting vegetables market, a substantiation of directions of development of the market. Mutavdžić et al. (2007) analysed the tendencies and forecast the movements in price parities of fattening pigs and commercial maize. Novković et al. (2008) analysed the possibilities for future development of vegetable production in Serbia and Vojvodina using the SWOT analysis. Vukelić, Novković (2009) analysed the economic results of milk production on large family farms. Husemann, Novkovic, (2014) defined a quantitative model for managing a multifunctional farm. Mutavdžić et al. (2010) focused on forecasting of price parities of the main field crops based on time series analysis and the application of the ARIMA model. Mutavdžić et al., (2017) analysed quarterly movements of wheat and maize retail prices in Serbia and the Republic of Srpska in the period 2010-15. By applying the method of ratio to the overall quarterly average, the results showed that the prices of grains in the Republic of Srpska are higher. Ivanišević et al. (2015) analysed the movements of tomato prices in Serbia using the method of descriptive statistics, followed by forecasting its value in the future period based on time series analysis. Jasinthan et al. (2015) by using a Markov chain model analyzed and predicted vegetable price movement in Jaffna. Novković, Mutavdžić (2016) performed the analysis of bean prices in Serbia by means of descriptive statistics. On the basis of these results, an adequate ARIMA model was applied to forecast the movements of bean prices for the following period. Mutavdžić et al.(2011) analysed the tendencies in development of vegetable production in Serbia, concluding that in the period 2001-10 the total vegetable production in Serbia significantly increased, primarily as a result of intensification of production, i.e. yield increase. The study showed the following average annual increase in production: pea 56%, pepper 26%, carrot 20%, potato 18%, cucumber 17%, cabbage and kale 13%, watermelon 12%, tomato and onion 5% and garlic 2%. Increasing trends in production were found for the following vegetables: tomato, pea, onion, pepper, bean, carrot and cucumber. Decreased trends in production were determined for potato, watermelon and garlic, while cabbage and kale showed the general tendency of stagnation in production. Novković et al. (2013) focused on the analysis and tendencies of development of vegetable production in Vojvodina. In the period 2001-10 the harvested areas of the studied vegetables were reduced for almost all vegetable crops, except for pea, pepper and garlic, for which the harvested area was slightly larger compared to the previous decade. The yields of all studied vegetable crops increased (except for tomatoes) and the total vegetable production significantly increased as a result of intensification of production.
Materials and methods
The research methods applied in this paper were selected based on the described subject and aim of the research. The statistical methods included descriptive statistics and time series analysis. Descriptive statistics was used for analysis of the vegetable prices in the studied period. Forecasting of the vegetable prices was carried out using the ARIMA models, based on time series analysis. Time series analysis was conducted using the prices of seven major vegetable crops in Serbia (potato, bean, tomato, pepper, onion, cabbage and watermelon). The average annual vegetable prices in the analysis were converted into euro per tonne to enable comparison with foreign countries and to reduce the factor of domestic inflation. The absolute vegetable prices were analysed for the period 2002-17, starting thus from the year when euro entered into circulation. Conversion of the prices into euro was carried out according to the average annual exchange rate of euro based on the data of the National Bank of Serbia. Since there were shorter time series, the forecast of the vegetable prices was made for a period of five years: 2018-2022. The series of studied phenomena in this paper were either taken entirely or formed on the basis of statistical publications of the Statistical Office of the Republic of Serbia. Statistical software used for the analysis of the collected data included Statistica 10, Eviews 3.1 and SPSS.
Results

Analysis and forecast of potato prices
The average potato price in the period 2002-17 was 183.3 EUR/t. The price ranged from 84.5 EUR/t in 2005 to 249 EUR/t in 2013. The coefficient of variation was relatively high: 27%. The average annual price of potato had a rather pronounced tendency of growth, at an average annual rate of 3.83%. Such relatively high growth rate of potato price is an indicator of the improvement of its absolute position on the market. The analysis and forecasting model shows that potato price in a certain year is significantly influenced by random processes from the preceding two periods ( Table 1) .
On the basis of the estimated model, potato prices for the period 2018-22 were forecast ( Table 2) , indicating that in the following five year-period potato price will fluctuate over the years (which was also the case in the analysed period). These findings are illustrated by a graphical representation of potato price movements ( Figure 1 ). 
Analysis and forecast of bean prices
In the analysed period, the average annual price of bean was 1,333.6 EUR/t, ranging from 948.4 EUR/t in 2004 to 2,213.2 EUR/t in 2014. The coefficient of variation was, similarly to potato, moderately high amounting to 28.5%. The absolute average annual price of bean also showed a tendency of increase, but it was slightly lower compared to potato. The average annual growth rate of bean was 1.33%, which means that bean showed the tendencies of slight improvement of its absolute price (economic) position on the market. Bean production is characterised by oscillations, which is reflected also in the prices of this crop. Bean price in a certain year is influenced by the price from the preceding year, and it is statistically significantly influenced by a random process from the preceding two years ( Table 3 ). The estimated model provided the forecast values of bean prices for the five-year period ( Table 4) , showing that bean price will alternatively decline and grow over the years. The graphical representation of changes in bean prices is given in Figure 2 . 
Analysis and forecast of tomato prices
The average annual price of tomato in the analysed period was 298.2 EUR/t. The price varied within the range of 106.6 EUR/t in the first year of the analysed period (2002) to 564.9 EUR/t in 2014. The coefficient of variation of the average annual tomato price was extremely high amounting to 44.6%. The average annual rate of price change was the highest for tomato compared to other analysed vegetable crops, amounting to 9.1%. This means that tomato had the most pronounced tendency of price growth of all analysed vegetable crops, i.e. it had the tendency of the greatest improvement of economic (price) conditions for its production. Unlike the potato prices, the forecast price of tomato in the following five years showed a tendency of increase. The forecast values were obtained on the basis of the estimated model (Table 5 ), which shows that tomato price in a current year is significantly influenced by its price in the preceding year. The tendency of increasing prices in the following period is illustrated graphically (Figure 3 ). 
Analysis and forecasting of pepper prices
In the analysed period, the average annual price of pepper was 310.5 EUR/t. The price varied within the range from 188.3 EUR/t in 2006 to 447.8 EUR/t in the last year of the analysed period (2017). The coefficient of variation of the average annual price of pepper was high, amounting to 31.3%. The average annual rate of change in pepper prices was very high and amounted to 5.87%. This means that pepper also had a significant tendency of absolute improvement of its economic position. Pepper price in a certain period was, as was the case with most other analysed vegetable crops, influenced by its http://ea.bg.ac.rs , Year 66, No. 2, 2019, (pp. 485-498) , Belgrade prices in the preceding two years. The estimated model forecast pepper prices for the following five years ( Table 6) , showing that pepper price is expected to continuously increase over the years to the end of the forecast period (by 2022). The movements of pepper prices are given in Figure 4 . 
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Analysis and forecast of onion prices
The average annual price of onion in the observed period amounted to 178.2 EUR/t, ranging from 119 EUR/t in 2004 to 270.7 EUR/t in 2011. The variation coefficient of the average annual price of onion was moderately high (but the lowest compared to Economics of Agriculture, Year 66, No. 2, 2019, (pp. 485-498) , Belgrade other analysed vegetables) and it amounted to 22%. The average annual rate of change in onion price was positive and amounted to 1.63%. This means that onion had a slight tendency of price increase in the analysed period, i.e. there was a tendency of slight improvement in the economic (price) conditions for its production.
Based on the prices in the period 2002-17, the estimated model showed that onion prices in an observed year were significantly influenced by the prices from the preceding two years. On the basis of the model, forecasting of onion prices was made for the period 2018-22 (Table 7) , indicating that onion prices will continuously increase over the years during the forecast period. This is illustrated by graphical representation of price movements in the analysed and forecast period ( Figure 5 ). 
Analysis and forecast of cabbage prices
In the analysed period, the average annual price of cabbage was 158.8 EUR/t. The price ranged from 80.5 EUR/t in 2004 to 212.5 EUR/t in 2007. The coefficient of variation of the average annual price of cabbage was moderately high and amounted to 22.3%. The average annual rate of change in cabbage price was slightly positive and amounted to 1.48%. This means that cabbage had a slight tendency of absolute improvement of its economic (price) position. Cabbage price in a certain year was statistically significantly influenced by prices from the preceding period. Based on the estimated model, price movements were forecast for the following five years ( Table 8) , showing that the price of cabbage will fluctuate over the years, i.e. it will alternatively decrease and increase. These tendencies are confirmed by the graphical representation of price movements in the analysed and forecast period ( Figure 6 ). 
Analysis and forecast of watermelon prices
The average annual price of watermelon was 118.1 EUR/t. The price of watermelon varied from 68.4 EUR/t in 2004 to 213 EUR/t in 2010. The variation coefficient of the average annual price of watermelon was moderately high, amounting to 31.1%. The average annual rate of change in watermelon price was moderately high, amounting to 2.84%. This means that watermelon had a pronounced tendency of absolute improvement of its economic (price) position. The estimated model for analysing and forecasting watermelon prices showed that the price in a certain year was influenced by prices from the preceding two years, while the influence of the price from the previous year was statistically significant. On the basis of the estimated model, price movements of watermelon were forecast for the following five-year period ( Table 9) , showing that in the initial years the price will have a decreasing tendency, i.e. it will decrease in the first three years of the forecast period, while in the last two years of this period it is expected that watermelon price will increase. The indicated characteristics of watermelon price movements, especially the forecast values, are confirmed by the graphical representation of these movements (Figure 7 ). 
Discussion and Conclusion
The analysis which included seven vegetable crops indicated that in the period 2002-17 in Serbia bean had the highest average annual price, while watermelon had the lowest average annual price. The highest price fluctuations on the annual basis were found for tomatoes, while onion and cabbage had the lowest fluctuations (twice as low). All vegetable crops showed the tendency of absolute increase in prices expressed in euro. By far the highest average annual growth rate was found for tomato, whereas it was the lowest for beans. Considering the prices of individual vegetable crops in the period 2018-22, the results of the forecast are as follows:
The price of potato will fluctuate over the years (which was also the case during the observed period). The price of this crop will range from 200 EUR/t in 2018 to 191 EUR/t in 2021.
The average price of bean will alternatively decline and grow over the years, within the range from 1.596 EUR/t in 2018 to 1.470 EUR/t in 2020.
Unlike the prices of potatoes and beans, the forecast price of tomato shows a tendency of increase from 441 EUR/t in 2019 to 517 EUR/t in 2022.
Continuous price growth was forecast for pepper throughout the whole forecast period: from 470 EUR/t to 530 EUR/t in 2022.
Continuous price growth was also forecast for onion: from 189 EUR/t in 2018 to 198 EUR/t in 2022.
The forecast values of cabbage price show that there will be minor oscillations over the years, i.e. the price will alternatively increase and decrease, but with a positive tendency. The price of cabbage will range from 156 EUR/t in 2018 to 170 EUR/t in 2022.
The price of watermelon will have a tendency of decrease in the initial years (the first three years of the forecast period), while in the last two years the price is expected to increase. The price of this crop will vary from 132 EUR/t in 2020 to 145 EUR/t in 2022.
Based on presented analysis, it can be concluded that the market position of vegetables is generally improving, but there will still be fluctuations and variability of their prices over the years.
